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Preface and Acknowledgments

Preface

Wind erosion is a serious problem on agricultural lands throughout the United States as well
as the world. The ability to accurately predict soil loss by wind is essential for, among other
things, conservation planning, natural resource inventories, and reducing air pollution from
wind blown sources. The Wind Erosion Equation (WEQ) is currently widely used for
assessing average annual soil loss by wind from agricultural fields. The primary user of
WEQ is the United States Department of Agriculture, Natural Resources Conservation
Service (USDA-NRCS). When WEQ was developed more than 35 years ago, it was
necessary to make it a simple mathematical expression, readily solvable with the
computational tools available. Since its inception, there have been a number of efforts to
improve the accuracy, ease of application, and range of WEQ. Despite these efforts, the
structure of WEQ precludes adaptation to many problems.

The USDA appointed a team of scientists to take a leading role in combining the latest wind
erosion science and technology with databases and computers, to develop what should be a
significant advancement in wind erosion prediction technology. The Wind Erosion
Prediction System (WEPS) incorporates this new technology and is designed to be a
replacement for WEQ.

Unlike WEQ, WEPS is a process-based, continuous, daily time-step model that simulates
weather, field conditions, management, and erosion. WEPS 1.0 consists of the WEPS
science model with a user-friendly interface that has the capability of simulating spatial and
temporal variability of field conditions and soil loss/deposition within a field. WEPS 1.0 can
also simulate simple field shapes and barriers on the field boundaries. The saltation/creep,
suspension, and PM10 components of eroding material also can be reported separately by
direction in WEPS 1.0. WEPS 1.0 is designed to be used under a wide range of conditions
in the United States and is adaptable to other parts of the world. For further information
regarding WEPS contact:

WEPS

USDA-ARS Wind Erosion Research Unit
1515 College Avenue

Manhattan, Kansas 66502

Phone: 785-537-5559
E-mail: weps@weru.sku.edu
URL: http://www.weru.ksu.edu/weps
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WEPS INTRODUCTION 1.1
Introduction

How to Use This Document

The Wind Erosion Prediction System or ‘WEPS’ is a process-based, daily time-step, wind
erosion simulation model. It represents the latest in wind erosion prediction technology and
is designed to provide wind erosion soil loss estimates from cultivated, agricultural fields.
WEPS 1.0 consists of the computer implementation of the WEPS science model with a
graphical user interface designed to provide easy to use methods of entering inputs to the
model and obtaining output reports. WEPS was developed by the Wind Erosion Research
Unit (WERU) of the United States Department of Agriculture, Agricultural Research
Service.

The WEPS 1.0 User Manual is designed to provide information to different levels of users.
Those users who are completely new to WEPS should start by reading all of this chapter to
get an introduction to WEPS. It is recommended that, as a minimum preparation to use
WEPS, the user should read the “Overview of the Wind Erosion Prediction System.”

The minimum computer requirements and the steps to install WEPS onto your computer are
described in this chapter. Once WEPS has been installed on your computer, you should learn
how to make a simple simulation run using the “Quick Start for WEPS 1.0." More
experienced users should become familiar with the “Interface Reference - How to Operate
WEPS”, which goes into detail of how to use all of the capabilities of WEPS 1.0. These
details are also available in the ‘Online Help,” accessible through the toolbars on the WEPS
1.0 interface screen.

“Using WEPS in Conservation Planning” contains sections on ‘Interpreting Outputs’,
‘Special Field Configurations’, and ‘Using Barriers for Erosion Control in WEPS.” This
section also has ‘Exercises,” which guide the user through scenarios that describe how to use
WEPS to design conservation systems.

An index to the WEPS User Manual is also available. Finally, the “Appendices” contains
information for more advanced users. For users interested in more details on the interface
and science behind WEPS, Appendix 1, ‘Interface Implementation and Science Model’ is
recommended. An even more detailed description of the science of the WEPS model is
available in the “WEPS Technical Description,” which can be obtained from WERU.

The Appendix also contains information for more advanced users, such as the WEPS
‘Databases’ and a listing of ‘Submodel Report Flags and Command Line Options.’
Databases are described for the Weather, Soil, Crop, Management, and Operations sections
of WEPS. Submodel Report Flags and Command Line Options are set under the

User Manual Printed 27 December 2007



1.2 INTRODUCTION WEPS

‘Configurations’ tabs available through the Main Screen of the interface. Certain
permissions may be required to alter some of these flags and options. There is an appendix
on “Using WEPS with Measured Data” that will be useful to researchers and other users,
such as those outside the United States who do not have their soils data in the SSURGO
database format.

Throughout this manual, the term “user” refers to the person(s) using WEPS 1.0 to setup and
make a simulation run. “Operator” refers to the producer or land manager whose actual field
is being simulated with WEPS. This manual contains many graphics that are examples of
what can be seen on the computer screen using WEPS. In addition, WEPS will continually
be improved and the screens may change. Therefore, the user may or may not see the exact
same screens as those illustrated in this manual.

WEPS is amodel developed primarily for use by the USDA, Natural Resources Conservation
Service (NRCS). As such, many of the capabilities of WEPS reflect the needs of NRCS for
use in cultivated agricultural systems. But, WEPS has capabilities to be used in other
situations where wind affected soil movement is a problem. Contact WERU if you wish to
use WEPS to predict erosion for situations other than traditional cultivated agricultural
systems.
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WEPS INTRODUCTION 1.3

Minimum Computer Requirements

The minimum recommended requirements to install and operate WEPS 1.0 effectively are:
A personal computer (PC) with Windows 95/98 (48 Mb RAM), Windows NT (64 Mb
RAM), Windows 2000 (192 Mb RAM), or Windows XP (256 Mb RAM); 300 MHz
Pentium; 150 Mb free disk space on the hard drive; internet web access to download and
install or a CD-ROM drive for installation; and a VGA color monitor with a minimum
screen resolution of 800 x 600 pixels. Contact WERU if you need assistance.

Installation

For Windows operating systems, insert the WEPS 1.0 CD into the CD-ROM drive (see web
access and installation instructions in the next paragraph). Click [Start], [Run], and enter
{d:/WEPS 1.0 install.exe} where “d” represents the drive letter for your CD-ROM drive.
Alternatively one can click on WEPS 1.0 install.exe within the CD-ROM drive accessible
using the ‘explore’ option though the ‘My Computer’ desktop icon. Follow the instructions
on the screen. NOTE: See the “readme” file for up-to-date installation instructions for this
CD-ROM. Also note that on Windows NT, 2000, and XP machines, the user must either be
logged in as “administrator” or have sufficient privileges to successfully install WEPS 1.0.
The WEPS install program will inform the user attempting installation if they do not have
sufficient privileges to perform the installation.

WEPS1.0 is also available for download on the WERU web site at:
http://www.weru.ksu.edu/weps . Click the link for “Downloads” and fill out the WEPS
Download Registration form. If you fill out the registration form, WERU provides email
notices of updates to the model. The download file consists of an executable file that will
install WEPS onto your Windows computer. Contact WERU if you need assistance at:

Phone: 785-537-5559
E-mail: weps@weru.ksu.edu
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WEPS INTRODUCTION: OVERVIEW OF WEPS 1.5
An Overview of the Wind Erosion Prediction System

Introduction

Soil erosion by wind is a serious problem in the United States and the world. Wind erosion
is a threat to agriculture and the earth’s natural resources. It renders soil less productive by
removing the most fertile part of the soil, namely, the clays and organic matter. This removal
of clays and organic matter also damages soil structure. In addition to the soil, wind erosion
can damage plants, primarily by the abrasive action of saltating particles on seedlings and
fruits. Eroded soil can also be deposited into waterways and emitted into the air where it
degrades the water and air resources. By affecting these resources, wind erosion can also
become a health hazard to humans and other animals. The ability to accurately simulate soil
loss by wind is essential for, among other things, conservation planning, natural resource
inventories, and reducing air pollution from wind blown sources.

The Wind Erosion Equation (WEQ) was published in 1965 by Woodruff and Siddoway
(1965). For years, WEQ has represented the most comprehensive and widely used model in
the world for estimating soil loss by wind from agricultural fields. The functional form of
WEQ is:

E=(I.C.K,LV)

where, E is the average soil loss (tons/acre/year), I is the soil erodibility, K is the soil ridge
roughness, C is the climatic factor, L is the field length along the prevailing wind erosion
direction, and V is the vegetative factor. WEQ is largely empirical in nature, derived from
nearly 20 years of field and laboratory studies by scientists at the USDA-Agricultural
Research Service (ARS), Wind Erosion Research Unit (Chepil, 1958, 1959, 1960; Chepil
and Woodruff, 1959). Many improvements were made to WEQ over the next 30 years.
Because of the limitations of adapting WEQ to many problems, as well as advancements in
wind erosion science and computer technology, the USDA Natural Resources Conservation
Service requested that ARS develop a replacement for WEQ (Hagen,1991).

Developmant of WEPS

Research in the 1980°s (Cole et. al., 1983; Cole, 1984; and Lyles, et. al., 1985) provided the
initial attempt to outline a processed based approach to simulating wind erosion that would
replace WEQ. Following this initial work, the modular structure used in the current WEPS
model was developed (Hagen, 1991) and the experimental research needed to support that
structure was outlined. Numerous field and laboratory studies were conducted to develop
relationships for surface conditions and erosion. Experimental data were collected for
weather (Skidmore and Tatarko, 1990), hydrology (Durar and Skidmore, 1995), crop growth
(Retta and Armbrust, 1995), residue decomposition (Steiner et. al., 1995), soil (Hagen, et.
al., 1995; Potter, 1990, Zobeck and Popham, 1990, 1992), management (Wagner and Ding,
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1.6 INTRODUCTION: OVERVIEW OF WEPS WEPS

1995), and erosion (Hagen, 1995). Experiments were also conducted to validate that the
erosion routines were producing accurate and precise erosion estimates (Fryrear, et. al, 1991).

A multi-disciplinary team was assembled to develop WEPS that included climate modelers,
agronomists, agricultural engineers, soil scientists, and crop modelers. The WEPS
development project had a multi-agency commitment consisting of the Agricultural Research
Service, Natural Resources Conservation Service, and the Forest Service from the U.S.
Department of Agriculture, along with the Environmental Protection Agency, the Army
Corps of Engineers, and the Bureau of Land Management. In 2005, WEPS was released to
the NRCS for testing and further development for field office conservation planning.

WEPS User Requirements

Early in the WEPS development process, input was requested from potential users on the
needed capabilities of a new wind erosion simulation model. These user requirements were
summarized by Hagen (1991). Based on these requirements, WEPS was designed to:

1. Provide more accurate and detailed estimates of soil loss by wind from agricultural
fields. Results for WEQ were an annual average soil loss based essentially on average
weather and field conditions. Since erosion is often the result of extreme weather events
(e.g., high wind or dry soil), an approach that accounts for such extreme conditions was
needed to simulate the extreme soil loss for these events. In addition, WEPS is capable of
outputting erosion loss and surface conditions on a relatively fine temporal scale (e.g.,
hourly). However, for practical purposes, the default time step for WEPS output is two
weeks. Such detail allows the user to observe the periods when the excessive erosion occurs
and the wind or surface conditions which caused the soil loss (e.g., low vegetative cover).
These conditions can then be addressed by altering management or other control measures.

2. Develop more cost-effective erosion control methods. Because of the detail in the soil
loss and field conditions provided by WEPS, it is a valuable tool for testing various
management scenarios or control methods through simulation. Each scenario can be
evaluated before a change is made to farming practices. Surface conditions and management
can be observed during periods of excessive loss and adjusted to minimize erosion.

3. Simulate the amount of soil loss by direction. With increasing concern of the offsite
impacts of wind erosion on soil, water, and air quality, the capability of WEPS to provide the
direction of soil loss is useful. For example, creep and saltation loss to a roadside ditch or
waterway will impact water quality, so attention can be focused in these scenarios to
controlling loss in that direction. Similarly, suspension loss in the direction of highly
populated areas can be simulated with WEPS and control strategies simulated.
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WEPS INTRODUCTION: OVERVIEW OF WEPS 1.7

4. Separate soil loss into creep/saltation, suspension, and PM10 components. Each of
these components have specific characteristics and effects. Creep/saltation are typically
deposited locally where they can affect soil and water quality, bury roads and irrigation
ditches, or be deposited as dunes in fences or windbreaks. Suspension, by definition, can be
lifted into the air and carried great distances. As such, it can be a detriment to air quality,
become a health hazard, and reduce visibility along transportation systems. PM10 has been
determined by the U.S. Environmental Protection Agency to be a hazard to air quality and
a respiratory hazard in particular (U.S. EPA, 1996). Estimating soil loss of each of these
components can aid in environmental assessments.

Taking all user requirements into consideration, WEPS is designed to be and aid in: 1) soil
conservation planning, 2) environmental assessment and planning; and 3) determining off-
site impacts of wind erosion.

WEPS Modeling Approach

WEPS is a process-based, daily time-step model that simulates weather, field conditions, and
erosion. As such, it simulates not only the basic wind erosion processes, but also the
processes that modify a soil's susceptibility to wind erosion. The initial model release is
WEPS 1.0 and is designed to provide the user with a simple tool for inputting initial field
conditions, calculating soil loss, and displaying either simple or detailed outputs for
designing erosion control systems.

WEPS 1.0 Geometries

To simplify inputs, WEPS
1.0 is designed with specific
geometric constraints when
specifying the simulation
region or field (Figure 1.2).
The simulation region is
limited to a rectangular
area. However other field
shapes such as circles or
half circles can also be
simulated by defining a
rectangle of the same
length, width, and area of

Erosion calculations the desired ficld shape. The
simulation area may be

made for Grid Areas rotated to orient the field

Barriers

B

!..-
1
r--

- -
j-- =

T-

--!--

+
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-+-J--

correctly on the landscape
to account for the effects of
Figure 1.1. WEPS simulation geometries. varying wind directions.
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1.8 INTRODUCTION: OVERVIEW OF WEPS WEPS

A uniform simulation region surface is assumed in that only one soil type (uniform soil
properties), crop type (biomass properties), and management are uniformly distributed over
the field. In reality, fields are often not uniform so the user may select the dominant-critical
(i.e, most erodible) soil or crop condition for a simulation. Barriers may be placed on any
or all field boundaries. When barriers are present, the wind speed is reduced in the sheltered
area on both the upwind and downwind sides of the barriers. The erosion submodel
determines the threshold friction velocity at which erosion can begin for each surface
condition. When wind speeds exceed the threshold, the submodel calculates the
loss/deposition over a series of individual grid cells representing the field. The soil/loss
deposition is divided into components of saltation/creep and suspension, because each has
unique transport modes, as well as off-site impacts. The field surface is periodically updated
during erosion events to simulate the changes caused by erosion. Surface updating during
an erosion event includes changes to aggregate size distribution of the surface as fine
particles are removed, smoothing of ridge roughness as ridges are eroded and furrows filled
with eroded materials.

WEPS 1.0 Model Implementation

The structure of WEPS 1.0 is modular and consists of the science model, coded in
FORTRAN 95 coupled with a graphical user interface, which is coded in JAVA. The model
also includes five databases, two weather simulation models, and six submodels (Figure 1.2).
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WEPS INTRODUCTION: OVERVIEW OF WEPS 1.9

USER INPUTS
il Location I I Fidd Geometries I I Seil Cnmpnnentl I Management Oper ations ||
i ¥ i ¥
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! U s
3 4 Files Output
! Crop and »| (Run) 4
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F
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| 4
Weather
Generators
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Figure 1.2. Structure of the WEPS model.

The user interface provides a means for the user to enter initial conditions such as the field
dimensions, orientation, barriers, location, management operations, and soil component
desired for the simulation region. Field dimensions are entered as a length and width and
orientation as an angle deviation from north. The user selects the barrier type from a list
accessed through the interface. For location, the user can either select the state and county
or enter a latitude and longitude for simulation. The interface then selects the weather
stations for which historical weather parameters are used to simulate weather parameters.
The soil component is selected from a list of soils supplied by the NRCS Soil Survey
Geographic (SSURGO) database for the Soil Survey Area of the simulation region.
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1.10 INTRODUCTION: OVERVIEW OF WEPS WEPS

Management operation and dates are compiled in the Management Crop Rotation Editor for
WEPS (MCREW), a spreadsheet type table editor.

Given the user supplied inputs, the interface accesses five databases for climate, soils,
management, barriers, and crop growth and residue decomposition for the simulation. These
databases provide needed parameters for location and conditions simulated as specified by
the user. The interface writes the information needed for a WEPS simulation, obtained from
the user and the databases, to input files. The interface also calls the weather submodel
which generates weather files containing daily precipitation, maximum and minimum
temperatures, solar radiation, and dew-point temperature as well as a daily wind direction
and subdaily (e.g., hourly) wind speeds. These input files for a given simulation are
collectively known in WEPS as a “Run”. To reduce computation time, a daily time step is
used in WEPS, except for selected subroutines in the Hydrology and Erosion submodels,
which may use hourly or sub-hourly time steps (e.g., 15 minutes). The science model reads
the input run files and calls the Hydrology, Soil, Crop, and Decomposition submodels which
account for changes in the soil surface erodibility as influenced by Management and
Weather. If surface conditions are such that erosion can occur for the maximum wind speed
for the day, Erosion submodel routines are called to calculate soil loss and deposition. Soil
erosion by wind is initiated when the wind speed exceeds the saltation threshold speed for
a given soil and biomass condition. After initiation, the duration and severity of an erosion
event depend on the wind speeds and the evolution of the surface conditions.

WEPS Model Use

WEPS is a comprehensive wind erosion model with many options for inputs and outputs.
For basic simulations however, WEPS 1.0 is simple to operate. Only four types of
information are entered on the main screen: 1) describe of the simulation region geometry
by defining the field dimensions and field orientation; 2) select the field location for which
to generate simulated weather; 3) select the soil; and 4) select a management scenario. For
U.S. simulations, the last three may be selected from lists provided with the WEPS model.
New input files will usually be created using previous input files as templates modified
within the user-interface. By varying inputs, particularly the field management, the user can
compare various alternatives to control soil loss by wind. Interpreting the outputs of WEPS
is an integral part of using WEPS as a tool to develop conservation plans for controlling wind
erosion. WEPS provides options for viewing very detailed outputs by periods (default is two
weeks) including soil loss as saltation/creep, suspension, and PM10. Period output is also
available for weather parameters such as wind energy, as well as surface conditions such as
soil erodibility and biomass amounts. Such information is useful in determining which
period is resulting in severe erosion and the conditions that are contributing to the loss.
WEPS outputs also include amount of loss for each direction which aid the user in the
placement of barriers, strip cropping, or other directional erosion control methods. More
detailed features of WEPS and information on use of WEPS outside the U.S., are included
in the WEPS User Manual, available from WERU. WEPS also has a Multiple Run
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WEPS INTRODUCTION: OVERVIEW OF WEPS 1.11

Management View option to allow easy comparisons of alternative outputs.

Conclusion

The Wind Erosion Prediction System is a process-based, daily time-step model that simulates
weather, field conditions, and erosion. WEPS development was in response to customer
requests for improved wind erosion technology. It is intended to replace the predominately
empirical Wind Erosion Equation as a prediction tool for those who plan soil conservation
systems, conduct environmental planning, or assess offsite impacts caused by wind erosion.
The WEPS model is continually being improved with periodic updates. Plans are in place
to develop the following enhancements to WEPS for future upgrades: 1) provide plant
damage estimates, ii) integration with the Water Erosion Prediction Project (WEPP) model,
ii1) add capabilities for other, non-cropped lands, iv) predict visibility effects of dust storms,
v) dust prediction via weather forecasting, and vi) prediction of PM2.5 and PM-coarse
(PM10 minus PM2.5), and vii) include capabilities for complex fields in terms of relief,
multiple soils, crops, and management on one simulated field.
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Quick Start for WEPS 1.0

WEPS is a comprehensive wind erosion model with many options for inputs and outputs.
For basic simulations however, WEPS is simple to operate. The following quick start guide
will describe how to make a simple simulation run. To learn the more detailed features of
WEPS, see the WEPS User Manual.

WEPS

To start WEPS, double left click on the Weps1.0 icon on the computer screen ‘desktop’ (G
Note: the NRCS standard is to start WEPS from the ‘Start Menu’ (e.g.,
“Start>Programs>USDA Applications>WEPS>WEPS 1.0”). The WEPS 1.0 main screen
will then appear.

A Simple Simulation
For a simple simulation, only four types of information are entered on the main screen.

1. Describe the simulation field geometry by selecting the field dimensions and field
orientation in the panel labeled “Simulation Region Information”.
a. Type in the specific X-Length and Y-Length field dimensions.
b. Enter the specific field orientation (+45° max) relative to true north, in the
“Orientation” box.

2. Select a field location (for weather files).
a. In the panel labeled “Location Information”, use the mouse to select a State
and County from the drop down menus * . The closest weather stations to

the center of the selected county will be loaded.

3. Select a soil.
a. In the bottom panel of the window, to the right of the button labeled ‘Soil’,
use the mouse to select a soil from the drop down “Template” menu [£]

4. Select a management scenario.
a. In the bottom panel of the window labeled ‘MCREW”’, use the mouse to
select a crop rotation from the drop down “Template” menu [T}

Once these items are complete, click the ‘Run’ button &  on the tool bar at the top of the
screen. You will be asked to enter a name for the simulation run and click ‘OK’. Once a run
name is entered, you will then see indicators that WEPS 1.0 is running. When the simulation
run is finished, the “WEPS Run Summary” screen will appear.
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WEPS Run Summary

The Run Summary displays user information, input parameter files, and basic soil loss
information by rotation year and the average annual for the total simulation. Soil loss output
in the Run Summary includes: Gross Loss, the average erosion within the field; Total, the
average total net loss from the field; Creep/Salt, the average creep plus saltation net loss
from the field; Suspension, the average suspension net loss from the field; and PM10, the
average net loss of particulate matter less than 10 microns in size from the field.

Exiting WEPS 1.0

To exit WEPS 1.0, click “Project” on the menu bar at the top of the main screen, then click
“Exit”. You will be asked if you want to save your project. You will also be asked to
confirm if you really want to exit WEPS 1.0.

Additional Information

WEPS has the capability for many simulation input options, including adding barriers and
specifying numerous management options. WEPS also can optionally produce very detailed
output to provide the user with a better understanding of what field conditions and
management situations cause soil loss by wind. Consult the WEPS 1.0 User Manual for
complete details. For further information regarding WEPS, contact:

USDA-ARS Wind Erosion Research Unit
1515 College Avenue
Manhattan, Kansas 66502

U.S.A.

Phone: 785-537-5559

E-mail: weps@weru.ksu.edu

Web: http://www.weru.ksu.edu/weps
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WEPS Interface Main Screen
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Figure 2.1. Main screen of the Wind Erosion Prediction System.

The WEPS main screen (Fig. 2.1) should appear at the model startup. Each part of the main
screen is labeled in the Figure with regard to its function. A brief description of each part
is given below. More detailed descriptions of their functions and use follow later in this
chapter.

° The Button Bar and Menu Bar are collectively referred to as Toolbars. The Menu
Bar provides the user with access to many of the operational functions of WEPS.
The Button Bar provides a shortcut way of executing some of the Menu Bar
functions.

° The Simulation Run Information panel is used to enter customer information for
a simulation run, as well as information regarding the run length. The customer
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information is for information only and is not critical to the operation of WEPS.

The Simulation Region Information panel provides the physical dimensions (i.e.,
length and width or radius) and the orientation of the simulation field.

The Location Information panel is used to specify the location of the simulation
field. This information is used to assist in determining the climate and wind stations
selected for the simulation.

The properties and placement of barriers on the field borders is entered in the Wind
Barrier Information panel.

The Field View panel displays the physical dimensions and orientations of the field
and barriers. This panel is for information only and is not editable.

User Notes can be entered in the lower right of the screen. These notes are retained
as part of the project and can be printed from the Output Summary form.

Access to MCREW (Management/Crop Rotation Editor for WEPS) allows for the
selection, creation, and editing of management scenarios.

The Soil panel is used to select and view the soil information for the simulation.
Only one soil is allowed for the WEPS simulation region.
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Toolbars

Menu Bar

Project Run ViewOutput Configuration Tools Help

The menu bar is the top line of the WEPS main screen. A description of each item on the
menu bar is given below.

Project
The ‘Project’ menu is a drop down list of various computer operations pertaining to WEPS
projects. The Project menu contains the following options:

> New - allows user to create a new project from scratch (Ctrl-N).

> Open... - allows user to open an existing project (Ctrl-O).

> Save - saves the currently displayed project to its current file name (Ctrl-S).

> Save As... - saves the currently displayed project under a different file name (Ctrl-A).
> Set Run Location - allows the user to change the default Run Directory (Ctrl-U).
> Delete Project - opens a file chooser to delete a WEPS project (Ctrl-P).

> Delete Run - opens a file chooser to delete a WEPS run (Ctrl-D).

> Delete Management Rotation File - opens a file chooser to delete a WEPS
management file (Ctrl-M).

> Delete IFC Soil File - opens a file chooser to delete a WEPS soil file (Ctrl-L).

> Exit - exit the WEPS program (Ctrl-X).

Run

This allows the user to run WEPS using the current inputs specified on the WES main screen

or to restore inputs from previous WEPS Runs. The ‘Run’ menu on the WEPS Main Screen
displays the following options:
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‘Make a WEPS Run’ - begin a WEPS simulation using the current selected inputs
(Ctrl-R).

‘Make a Yield Calibration WEPS Run’ - begins a WEPS simulation running
WEPS in “yield calibration mode”. See section titled “Making a WEPS Run” for
more information on calibration runs (Ctrl-C).

‘Restore a WEPS Run’ - opens a list of previous WEPS runs to select and load the
inputs used in a previous WEPS run (Ctrl-E).

ViewQOutput
This menu allows the user to view output for the most recent (i.e., most current) WEPS run
and previous WEPS runs.

>

‘Most Recent Run’ - clicking on this menu item opens a list of output options.

. ‘Run Summary’ - displays a brief output summary for the most recent
WEPS run (Ctrl+Shift-S).

. ‘Crop Summary’ - displays a summary of yield parameters for the most
recent WEPS run (Ctrl+Shift-C).

. ‘Management Summary’ - displays a summary of management operations
for the most recent WEPS run (Ctrl+Shift-M).

. ‘Detailed Reports’ - displays a detailed output for the most recent WEPS run
(Ctrl+Shift-R).

. ‘Debugging Reports’ - displays a screen to view additional output files from

the most recent WEPS run (Ctrl+Shift-O).

‘Previous Run’ - clicking on this menu item opens the following list of output
options.

. ‘Run Summary’ - opens a brief output summary of a previous WEPS run
(Ctrl+Alt-S).

. ‘Crop Summary’ - opens a summary of yield parameters for a previous
WEPS run (Ctrl+Alt-C).

. ‘Management Summary’ - opens a summary of management operations for
a previous WEPS run (Ctrl+Alt-M).

. ‘Detailed Reports’ - opens the detailed output for a previous WEPS run
(Ctrl+Alt-R).

. ‘Debugging Reports’ - displays a screen to view additional output files from

a previous WEPS run (Ctrl+Alt-O).
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> ‘Multiple Run Manager’ - opens a window displaying output information from
multiple runs for ‘side-by-side’ comparisons of the runs. The “Run” menu at the top
of the screen contains items that allow the user to add a directory of runs, or a single
run. The user can also restore a selected run in WEPS so that its results can be
viewed in more detail or modified for another run. The “Help” menu item allows the
user to display version information about the Multiple Run Manager.

Configuration
The ‘Configuration’ menu currently has only one item, ‘ Edit Configuration’, which brings
up a tabbed window with various configuration options for WEPS (Ctrl+Alt+E).

> ‘Executables’ - opens a tab that allows the user to select executable files and
command-line arguments (see Appendix of the WEPS User Manual for the
command-line argument definitions):

User Manual

WindGen exe - enter the path and file name for the default Windgen
executable or click the folder icon L1  to display a file chooser.
WindGen cmd - enter the default Windgen command-line arguments (see
Appendix for argument list).

WindGen db - enter the location for the Windgen database location or click
the folder icon L1  to display a file chooser.

WindGen idx - enter the location of the index file (used to generate list of
Windgen stations) or click the folder icon |[_1  to display a file chooser.

CliGen exe - enter the path and file name for the default Cligen executable
or click the folder icon _1 to display a file chooser.

CliGen cmd - enter the default Cligen command-line arguments (see
Appendix for argument list).

CliGen db - enter the location for the Cligen database location or click the
folder icon _1  to display a file chooser.

CliGen idx - enter the location of the index file (used to generate list of
Cligen stations) or click the folder icon [ 1  to display a file chooser.

WEPS exe - enter the path and file name for the default WEPS executable or
click the folder icon L1  to display a file chooser.

WEPS cmd - enter the default WEPS command-line arguments (see
Appendix for argument list).

WEPS Cal. cmd - enter the command-line arguments to be used for a yield
calibration run (see Appendix for argument list).
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> ‘Directories’ - opens a tab that allows the user to select the directories used for
templates, skeleton files, databases, and projects by entering the path or clicking the
folder icon _1  to display a file chooser:

. Man Template Open- enter the default directory for opening the management
templates or click the folder icon 1  to display a file chooser.

. Man Template Save- enter the default directory for saving the management
templates or click the folder icon 1  to display a file chooser.

. Man Skeleton - enter the default directory for the management skeleton files
or click the folder icon _1 to display a file chooser.

. Man Op DB - enter the default directory for the management operation
database files.

. Crop DB - enter the default directory for the crop database files or click the
folder icon _1  to display a file chooser.

. MCREW Dir - enter the default directory for MCREW configuration files or
click the folder icon L1  to display a file chooser.

. Soil DB - enter either the default directory for “ifc” soil database files or the

name of a SSURGO Microsoft Access database file, including the path or
click the folder icon 1  to display a file chooser. If an “ifc” directory is
entered, the ‘Soil DB spec’ field below should be left blank.

. Open MDB files with JDBC.- click the check box to open the SSURGO soil
data in a Microsoft Access database (MDB) file with JDBC.

. Projects Dir - enter the default directory for WEPS projects or click the folder
icon 1  to display a file chooser.

. MCREW config - enter the default directory for MCREW configuration file

or click the folder icon _1 to display a file chooser.
. MCREW Data Config. - enter the default file for MCREW configuration
parameters or click the folder icon (1  to display a file chooser.

. SKEL Translations- enter the translation file for converting NRCS RUSLE2
"skeleton" files to WEPS files or click the folder icon .1  to display a file
chooser.

. Report Image Filen...- enter the file name of the image to be displayed on the
report files such as a agency logo or click the foldericon 1  to display a file
chooser.

> ‘Output’ - opens a tab that allows the user to set the following output options:
. Reporting period for detailed submodel reports.
. Flags for submodel reports, which give model developers and advanced users

more detailed output than is available through the interface. See the
Appendix for flag numbers to set for submodel reports.
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> ‘Email’ - opens email configuration settings:

Settings

. Send From: enter the email address of the sender.

. Send to:
. Comments: enter the email address of the recipient for comments.
. Bug Reports: enter the email address for recipient for WEPS bug

reports.

Outgoing settings

. Click the button to select to either “Use SMTP server” or “Use default mail
client.” For “Use SMTP server” - enter your mailhost SMTP server address.
Clicking “Use default mail client” causes your default system mail client to
be used for outgoing email from your WEPS application. This setting does
not work for all clients.

> ‘Run’ - opens a tab with run options:

. WEPS Run Length Mode - click a button to select a type of run length as
either the NRCS method (which specifies a fixed number of cycles and is
required for all “official” NRCS WEPS runs), use simulation run start and
end dates on the main screen, or specify the use of rotation cycles on the main
screen. Ifthe NRCS method is selected, the run length can be entered asn the
number of rotation cycles.

. Alternative weather files - click the check box next to the name of a weather
file type to use alternative weather files (e.g., measured wind data). The user
will then be able to enter the file name and path in the ‘Location
Information’ panel on the main WEPS screen.

. File(s) to delete after running a simulation - Enter the name(s) of files that
should be deleted after a simulation run. This is intended to reduce the
number of files in the run directory. A list of multiple files should be
delimited by commas or blank spaces.

> ‘Miscellaneous’ - opens a tab that allows the user to set the following:
. Measurement Units- display either Metric or English units on WEPS screens.
. Time steps per day for wind speed distribution- enter the number of time
steps used for the daily distribution of simulated wind speed.
. Display latitude and longitude fields- check box to display the latitude and

longitude fields in the ‘Location Information’ panel on the Main screen.
Un-check the box to hide these fields.

. Display state and county fields- check box to display the state and county
fields in the ‘Location Information’ panel on the Main screen. Un-check the
box to hide these fields.

. Display elevation- check box to display the elevation field in the ‘Location

User Manual Printed 27 December 2007



2.8

User Manual

INTERFACE REFERENCE: TOOLBARS WEPS

Information’ panel on the Main screen. Un-check the box to hide this field.
Display use map button- check box to display the ‘Use Map’ button in the
‘Location Information’ panel on the Main screen. Un-check the box to hide
this button.
Region slope is read only- check box to only display the simulation region
slope and not allow it to be edited.
Enable full MCREW editing functionality in WEPS- check box to enable the
full MCREW editing functionality in WEPS. Allows additional editing
functionality of MCREW. This should be disabled for normal WEPS
operation because of undesirable effects for WEPS operation. Un-check the
box to disable this functionality. When this functionality is disabled, the
MCREW File ‘Open’ and ‘Open Copy of Template’ menu items are
disabled.
Allow estimations in the Soil UI- check box to enable the estimation of soil
parameters in the user interface (UI) when they are missing from the soil
database.
Do not display system locale warning at startup- check box to turn off the
display of a warning when WEPS is installed in a non-US locale. To avoid
problems, WEPS is always installed using the "US locale", regardless of the
local PC settings. The followinf is an example of the warning message
displayed if the box is not checked and WEPS is installed in a non-US locale.
"WEPS has detected that this machine is using the German
(Germany) locale. WEPS uses the English (United States) locale.
You do not need to change your machine's locale, but be aware that
numbers will be formatted in the English (United States) style."
For more info about what a "locale" is, see:
www.microsoft.com/globaldev/DrIntl/fags/Locales.mspx
Do not estimate missing soil values from SSURGO database- check box to
disable the estimation of soil parameters in the user interface when they are
missing from the soil database.
. Organic matter fraction minimum- enter the minium fraction of
organic matter in the soil surface
Do not prompt to review warnings when restoring a run.- check box to turn
off warnings displayed from a previous run when it is restored.
Search Radius- enter the search radius for the climate station choice lists
(kilometers or miles, depending upon the “Measurement Units” setting). The
user usually will want the nearest station to their simulation site. The user
may want to select a different station more typical of the climate for the field
being simulated if the nearest station doesn’t meet their criteria. An example
of not selecting the closest station might occur in mountainous areas where
the nearest station does not always typify the climate for the simulated field.
Tooltip Delay: - sets the delay time for the initial appearance of the tooltip
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and for the dismissal of the tooltip box from the screen. The units are in
milli-seconds. To disable tooltip display, set the “Initial” value to 1000 (1
second) and the “Dismiss” value to zero.

> ‘Formats’ - opens a tab that allows the user to set the following format option:
. Operation Date - click the down arrow '»  to the right of the box displays a list
of available formats for the operation date. The format is displayed on this
tab, next to “Operation Date” when a format is selected.

At the bottom of the Configuration panel are three buttons:
> OK - saves the changes for the current running instance of the user interface only and
closes the window.

> Save - saves any changes made in the configuration window permanently to the
WEPS configuration file.

> Help - opens general help for the configuration window.

Tools
This menu contain various tools available for use with WEPS, including:

> ‘Send Email’ - send email comments to WERU, providing the computer is
connected to the Internet and the email configuration options are properly configured.

The user can also attach current WEPS project and run files to the messages
(Ctrl+Alt-S).

> ‘Display Wind Station’ - displays wind information for the selected WINDGEN
station including wind parameters by month. Clicking the down arrow to the right
of the stationname '»  displays a list of available wind stations from which to choose.
The assumed wind speed threshold (see discussion below) for the calculations (m/s),
the station elevation (m), and the average wind energy for the year (kJ/m”2/day) are
also displayed. The following parameters are displayed for each month (Ctrl+Alt-

W).

. Winds > Threshold - the percentage of the time the wind is above the given
threshold. This parameter will give the user an indication of the percentage
of time winds are near or above erosive speeds and should only be used for
general purposes. The actual threshold of wind erosion used in WEPS varies
with the surface conditions.

. Energy - the erosive wind energy greater than the given threshold
(kJ/m*/day).

. Monthly Percent - percentage of the annual erosive wind energy.
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. Preponderance - the prevalence of the prevailing wind erosion direction for
the month (maximum ratio of parallel to perpendicular erosion forces). A
preponderance value of 1.0 indicates no prevailing wind erosion direction.
A value of 2.0 indicates a prevailing wind erosion direction, with wind
erosion forces twice as great parallel as perpendicular to prevailing wind
erosion direction.

. Prevailing Wind Erosion Direction - displays the prevailing wind erosion
direction for the month.
> ‘WEPS Diff’ - opens a window that allows a comparison of differences in two files.
Help
This menu contains help options for WEPS, including:
> ‘Help Topics’ - displays a window containing the WEPS online help system
(Ctrl+Alt+T).
> ‘About WEPS’ - displays the Build Date, Release Number, and Java Runtime

Version used for WEPS (Ctrl+Alt+A).

Button Bar

At the top of the main WEPS window (below the menu bar) is a series of buttons with icons,
designed to help the user in the operation of WEPS.

Project Operations
D This button allows user to create a new WEPS project from scratch. This has the
same function as selecting ‘New’ under ‘Project’ on the menu bar.

(= Thisbuttonopens an existing WEPS project. This has the same function as selecting
‘Open’ under ‘Project’ on the menu bar.

This button saves the currently displayed WEPS project to its current file name. This
has the same function as selecting ‘Save’ under ‘Project’ on the menu bar.

Run and Help
j-_f This ‘Run’ button begins a WEPS simulation run.
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IE This ‘Reload’ button allows the user to “restore the inputs from a previous WEPS
run” into the main WEPS interface window.

[:l This ‘Set Run Location’ button allows the user to change the default Run Directory.

S{] This ‘Email’ button allows the user to email comments to WERU, along with the
contents of a WEPS project or

i send el RSN X =Bl WEPS run, if desired. Clicking the
To: [weps-comments@weruksuedy | ‘Email’ button bI'il’lgS up a separate
From: |Emer our email address here | .

Subject: [WEPS ] window (see left).
A = |
Enter your comments o guestions here The user ShOuld enter thelr emall

address, if it has not been previously
set in the configuration panel, and a
short message. Click the
appropriate box at the bottom of the
window to select and attach a WEPS
project and/or WEPS run to your
email. See the ‘Interface Reference:
| sens || cancel || attacnRun || attach project Maklng a WEPS Run’ section in the
User Manual for a description of
WEPS projects and WEPS run files.
If you are connected to the Internet and the email options are properly set in the configuration
screen, clicking ‘Send’ will email the message to WERU, along with any attached files, so
that your inquiry can be answered.

'ﬁ This ‘Question’ button opens the general help system for WEPS.
E? This ‘Context Help’ button provides help for a particular item on the WEPS screen.

Clicking the ‘Context Help’ button on the tool bar and then clicking on the item on
the screen for which help is desired brings up a help screen for that specific item.

Following the icon buttons, the current run name is displayed. If the run name is tool long
to fit on the button bar, it will be truncated at the end of the name.

:‘% % ﬁ I% These buttons display the Run, Crop, Management Summary Screens
and the Detailed Report respectively.
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Describing the Field and Barriers

One of the first tasks in beginning a new simulation is to describe the simulated field and any
barriers that are present. This section describes the WEPS procedures for specifying the field
geometries and barrier properties.

Field View

The Field View panel (Fig. 2.2) is located in the center of the WEPS1.0 main screen. It is
designed to give the user a view of the field size,
shape, and orientation (green). The placement of any
e el eta barriers present is also displayed in red. A yellow bar

$ on the side of the field in the Field View panel
indicates which side of the field has been selected for
barrier placement using the radio button ®  in the
Wind Barrier Information panel. This is useful for
selecting field barrier placement when the field is
oriented at angles close to 45 degrees. A red barrier
shaded with yellow, as shown for the south barrier in
Figure 2.2, indicates a selected barrier that has already
been placed on the field border. Note that if the ratio
of length to width of the field or barriers is too great
to display to scale, this will be indicated within the
panel, and an approximation of the field or barrier
shape will be displayed. This panel is for viewing
only and is not editable.

W81 T4

FLengpy

Figure 2.2. Field View panel for a
rectangular field.

When a full, half, or quarter circle field is simulated
Barriers not to scale (Fig. 2.3), it is approximated within WEPS as a

ﬂ; square or rectangular field with an area equal to that
specified in the Simulation Region Information panel.
The Field View panel displays an approximate
inscribed a circle (or half or quarter) within the
simulated rectangular field When a non-rectangular
field is selected, the field described in the Simulation
Region Information panel has an area equal to that of
-Lengn the simulated rectangular field.

WALy T

Field shape approximate

Figure 2.3. Field View panel for a
circular field.
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Simulation Run Information

Customer information for a simulation run is
entered by using the upper left panel of the

Client Mame  |Dustin Fields WEPS1.0 main screen (Fig. 2.4), which is labeled
| ‘Simulation Run Information’.

Simulation Run information

Farm No. [2

Tract No. (2 | . ,

T 3 I The Client Name and as the Farm, Tract, and Field
Sk Number for the simulation run can be entered by

HRCS mode

typing the information in the appropriate boxes in
the panel. These four items (Client Name and
- , i Farm, Tract, and Field No.) are for informational
Figure 2.4. Simulation Run purposes only and do not affect the results of a
Information panel. WEPS simulation.

The run-length mode can potentially affect results. Note that there are three options for run-
length mode. An ‘NRCS mode’ specification indicates that the number of cycles is fixed.
This option is locked for official NRCS field use. Other users can specify a simulation run
start date and end date or enter the number of management rotation cycles in the ‘Simulation
Run Information’ panel of the main screen. The length of run is controlled through the ‘Run’
tab on the ‘Configuration’ panel (see the discussion on ‘Configuration’ for more details).

Wind Barrier Information

The Wind Barrier Information panel (Fig. 2.5) is
used to add barriers to the field borders. Note that
® N |Shrubs wio leaves(1r... ¥ | WEPSI1.0 only allows barriers on the borders of the

Wind Barrier Information

'§ |none v | field, not within the field. The barrier location is
(JE |none ¥ | | labeled for the side of the field on which the barrier
W | none v | is to be placed, such as ‘N’ for north, ‘S’ for south,
‘E’ for east, and ‘W’ for west. If the ficld is

| Edit Selected Barrier | rotated, the location is labeled for the direction

closest to one of the four cardinal directions. The
barrier type can be selected from the drop-down list
in the panel by clicking the down arrow '™  to the
Figure 2.5. Wind Barrier right of the barrier type to bring up the list of
Information panel. available barriers and clicking on the appropriate
barrier. Once a barrier type is selected, the barrier
properties may be viewed and edited by clicking the ‘Edit Selected Barrier’ button at the
bottom of the panel. This displays a separate panel where one may enter the barrier width,
height, and porosity in the appropriate spaces. Note that the area of the barrier is displayed
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but cannot be edited. If barrier properties are modified, it will be noted in the type list with

a ‘<mod>’ designation before the type name. To remove a barrier from the field, click the
radio button ®  to select it (notice the barrier will be ‘highlighted’ when selected), then select
the barrier type ‘None’ to remove it. To ‘deselect’ all barrier locations, click each enabled
radio button ®  to the 0 © position. See the “WEPS How To Guide” for Barriers for
further explanations on how to use barriers within WEPS and how to modify the barrier
database. The Wind Barrier Information panel is not the best way to simulate the effects of
strip cropping, but it may be useful in strip cropping designs that include barriers along the
strips. See the “WEPS How To Guide” for Strip Cropping for a detailed description of
simulating strip cropping with WEPS.

Simulation Region Information

The Simulation Region Information panel is shown
Simulation Region Information | iy Figure 2.6. To describe the simulation region,
Shape [Rectangle | - | the field dimensions are entered. For example, the
o T P X-Length and Y-Length are e'nterec‘l fora rgctangle.
Note that the area of the region will be displayed.
Y-length |2640.1 mn To orient the field, simply type in the angle in
Area |160.0 ac | degrees of deviation from north for the north/south
Orient. /Slp. (7.0 |° 0.a0 i/ field border and click ‘Enter’. Note that the field
will only rotate in a range of +45 degrees. By
rotating and adjusting the field length and width,
the user should be able to obtain the desired field
size and orientation for a field.

Figure 2.6. Simulation Region
Information panel with rectangular
field selected.

Other field shapes can be specified by clicking the down arrow '™  to the right of the ‘Shape’
box to display a list of valid field shapes. Figure 2.7 illustrates the panel entry for a circular
field. To describe a circular field, either the radius
or the area of the field is specified. For simulation
purposes within WEPS, fields that are circles or
partial circles (i.e., half or quarter circle) are

Simulation Region Information

Shape |Circle v _ :
Radius |14895 K approximated as a square or rectgngular ﬁled Wlth
an area equal to that specified in the Simulation
Region Information panel. Field shapes that can be
Area |1G60.0 |ac | selected include Rectangle, Square, Circle, Half
Orient. /SIp. |7.0 |° 050 Ff | Circle VE (vertical east), Half Circle VW (vertical

west), Half Circle HS (horizontal south), Half
Circle HN (horizontal north), Quarter Circle NE
(northeast), Quarter Circle SE (southeast), Quarter
Circle SW (southwest), and quarter Circle NW

Figure 2.7. Simulation Region
Information panel with circular field
selected.
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(northeast). For a square, enter either the X-Length or the area. If area is entered, the field
side length will be calculated and displayed. For rectangular fields enter either the X-Length
and Y-Length or the area and one length. For circles or partial circles, enter the radius or the
area. If area is entered, the radius is calculated and displayed.

Special shapes or configurations such as circles and strip cropping are further discussed
under the “Special Field Configurations” section of the chapter titled “Using WEPS for
Conservation Planning” in the WEPS User Manual. Strip cropping is further discussed in
detail in the “WEPS How To Guide” for Strip Cropping. The orientation of tillage direction
is specified within the Management Crop Rotation Editor for WEPS (MCREW).

The Simulation Region must be considered carefully. The boundaries of this region are
assumed to be non-erodible. This is assumed so that unknown quantities of material will not
be entering from a neighboring area. Typically, stable boundaries do not allow creep and
saltation sized material to pass through and include barriers or a surface at lease 15 feet wide
that has vegetation sufficient to stop erosion. However there are situations where one may
want to simulate a field with erodible boundaries such as an area within an erodible field.
In these situations the user should consult their agency’s policy for simulating such areas.
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Choosing a Location

Choosing a location within WEPS defines the physical location of the field to be simulated.
This location information is used within WEPS to select the weather stations (CLIGEN and
WINDGEN) to be used for the simulation.

Location information is entered through the rightmost
Location Information panel of the main interface screen, labeled ‘Location
State |Kansas = Information’ (Fig. 2.8). Select the state and county of
County |Cheyenne = interest from the drop-down list by clicking the down
Longitude |101.73 * W | arrow [¥] to the right of the state and county. The
Latitude |33.79 ] =[N centroid latitude and longitude coordinates of the
Elevation |3207 24 ' ft county will automatically be displayed. The CLIGEN
CLIGEN Station 0992 mi | and WINDGEN stations nearest to the center of the
[SAINT FRAHCIS a ||| selected county will then be selected by the interface
WINDGEN Station 150 mi | and displayed. As an alternative, the longitude and
|GDDDme /REHHER (AW} 29 | o | latitude Qf the lc?cation can also be entered‘, whigh will
IW automatically display the state and county in which the
________ coordinates reside and select the nearest CLIGEN and
Figure 2.8. ‘Location WINDGEN stations to that latitude and longitude.
Information’ panel. Clicking the buttons to the right of the Longitude and
Latitude fields will toggle between the Western W  and
Eastern[E|  hemispheres for Longitude and the Northe[N! and Sout[S|m hemispheres for

Latitude. Note that the default hemispheres are the Northern and Western hemispheres for
the United States. If the Southern hemisphere is desired, the user should select CLIGEN
stations and management files appropriate operation dates for this hemisphere. Once the
stations are displayed, the user can click on the down arrow [¥] next to the stations to bring
up a list of nearby stations from which to choose an alternative station if desired. The search
radius for the list of stations (maximum distance to all stations on the list) are listed to the
right of ‘CLIGEN Station” and “WINDGEN Station.” The State and County, as well as the
Longitude and Latitude, fields are optional and can be added to or removed from the
interface through the 